Acquired sensitivity subsequent to vaccination is a significant problem in prophylactic medicine, and the observations which are to be described seem pertinent to this problem. These studies concern immunization with Hemophilus pertussis vaccine which renders mice extremely susceptible to subsequent injections of the same vaccine as well as other bacterial preparations and histamine. It is, therefore, possible to compare the susceptibility of normal mice of different ages to H. pertussis vaccine and after vaccination to challenge inoculations of the various preparations. Histamine has been included because of its repeated link with sensitivity reactions even though its role has not been rigidly established.
Susceptibility to shigella endotoxin PARFENTJEV OBSERVATIONS Vaccination uith pertussis and the effect of age. In these studies the age and sex of the mice were always considered. In the first experiment old mice, ex-breeders more than one year of age, and young mice less than one month old were all injected intraperitoneally with 15 billion cells of H.
pertussis vaccine in a single dose. Only 57 of 96, or 59%o, of the older mice survived in comparison with 112 of 117, or 97%o, of the younger group, death occurring from 4 to 12 hours after the injection. The difference between young and old is statistically significant with p = 0.01. When young mice were injected with 30 billion cells of the pertussis vaccine in two intraperitoneal doses of 15 billion cells each, given one day apart, 46 the normal and vaccinated female ex-breeders is statistically significant (p = 0.01) for the dosage ranging from 0.0075 to 0.500 mg.
The preceding experiment has been repeated using a second preparation (#83) of endotoxin polysaccharide, the results being summarized in Table   3 . The largest dose which any pertussis-treated ex-breeder survived was 0.015 mg. or 1/27 or 0.4 mg., the largest dose withstood by a normal exbreeder. In the dosage range of 0.015 to 0.400 mg. this difference was significant (p = 0.04).
In comparing the susceptibility to Shigella endotoxin as related to sex, 96 normal ex-breeders, 59 male and 37 female, were challenged with vary- (Table 3 , columns b and e) that normal young mice are more resistant to the Shigella polysaccharide than normal old ex-breeders, since the latter succumbed more readily to the test doses (p = 0.01). However, by using a large inoculum of pertussis vaccine to pre-treat these young mice, their ability to withstand the inoculation of endotoxin could be markedly reduced (p = 0.02 for 0.015 to 0.080 mg.).
DISCUSSION
The increased susceptibility to Shigella polysaccharide which is shown by mice immunized with H. pertussis vaccine extends our earlier observations concerning the capacity of this vaccine to induce a non-specific sensitivity to vaccines of several species of Gram negative bacteria, as well as sensitivity to the homologous antigen.'l The latter observation has been substantiated recently by Kind.8 These studies would indicate certain significant ramifications concerning the role of non-specific sensitization in the resistance and susceptibility to infection. For example, when mice are immunized with H. pertussis vaccine they become resistant to infection by the homologous organism but, when compared to normal, non-treated animals, they are found to be more susceptible to infection with other Gram negative bacteria such as Proteus vulgaris OX19, Pasteurella multocida, and Brucella suis'1'
One possible explanation of this phenomenon is that the Gram negative bacteria contain a common antigenic substance which has sensitized the animals. That there is an antigen in common is supported by the papers of Clark, et al.2 and White,18 who have shown a common protein among the Salmonella, Flexner, Coli, and Proteus organisms. The current experiments are of special interest, however, since a highly purified polysaccharide of S. dysenteriae has served as the challenging agent. Furthermore, the use of this purified compound has permitted the more precise measurement of the degree of susceptibility of the treated animals according to age and sex as well as the difference in susceptibility between these animals and normal controls. In some instances the differences was as much as a hundred-fold.
The significance of the increased susceptibility to histamine is more difficult to comprehend. Although the older pre-treated mice are much more susceptible than the younger vaccinated animals, the relative resistance of the young is significantly reduced by more intense pre-treatment with pertussis. While it is known that histamine, when given to normal animals in adequate dosage intravenously, will mimic the species peculiarities of anaphylactic shock and mode of death, its role in sensitivity reactions is certainly not established. It would, therefore, be most presumptuous to postulate why pre-treatment with pertussis will lower the physiological threshold to histamine.
The data obtained from these studies may be correlated into several noteworthy facts. Perhaps most important is the observation that older mice are much more susceptible to an initial injection of pertussis vaccine than are the younger animals. This is supported by the work of Kind' cited above and by Burky,1 who showed that young rabbits were not susceptible to a dosage of staphylococcal toxin lethal for adults of the same species. It may well be that this phenomenon is associated with sensitization during life, possibly through the long exposure of adult animals to Gram negative organisms living in the intestinal tract.'
A second significant fact is that vaccination to H. pertussis will render mice extremely susceptible to a subsequent inoculation of a purified polysaccharide of S. dysenteriae. Similarly, pertussis vaccination will increase susceptibility to dosages of histamine otherwise innocuous. Although young mice, pre-treated with H. pertussis vaccine were less susceptible to Shigella polysaccharide and less affected by the challenging inoculation of histamine, the injection of larger preparatory doses of vaccine markedly diminished the relative resistance of the young.
The r6le of H. pertussis in "sensitizing" these animals is certainly not clear and there are related phenomena with pertussis which ought to be mentioned. Malkiel and Kirchheimer' induced tuberculin sensitivity in mice by the inoculation of a mixture of BCG and H. pertussis vaccine. Similarly, Malkiel and Hargis4 produced anaphylactic shock in mice by the inoculation of horse serum subsequent to preparatory injections of H. pertussis vaccine and horse serum.
In related studies Pittman"7 discussed the difference between male and female mice in sensitization to H. pertussis vaccine and also reported on the sensitization of mice by intranasal administration of H. pertussis culture. SUMMARY 1. Older mice are much less able to withstand injections of H. pertussis vaccine than young mice of the same sex and strain.
2. The injection of H. pertussis vaccine increases the susceptibility of mice to injections of Shigella endotoxin and of histamine.
